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If,  however,  elements  ere  arranged  vlth  such  gynnetry  that  their  veloci- 
ties ere  equal  then  2fy  -£.2,;  • In  order  to  Investigate  quantitatively 
for  this  special  ease,  the  effects  oe  the  net  radiation  Impedance  of  vary- 
ing tbs  ntarfbsr  of  elements  and  their  spacing,  several  calculations  have 
been  made  for  the  case  of  circular  pistons  (of  fixed  ka  • O.bO)  set  in  a 
plane  baffle. 

The  specific  mutual  radiation  Impedance  *12  between  two  Identical 
circular  pistons  1 and  2 of  radius  a and  center  distance  d In  a plena 
infinite  stiff  baffle  is  derived  by  Pritchard  (reference  (a))  using  a 
method  due  to  Boushmup  (reference  (b))  and  is  given  by  the  expression 
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with  JHWt he  BmmX  fuse t loo  of  a'th  order  of  argveeent  x and  k » jp 
( A bo  lag  the  vsrelsogth). 

Ijr  calculating  *12*  for  aeverel  Taluee  of  4 a OBooth  function  caa 
than  bo  plotted  for  *1*  vo  d.  Actually*  what  baa  boon  done  la  to  plot 
tha  convenient  quantltloa  r%x/rm  and  X^/x.  to  4/in.  ( for  the  fixed 
ka  - O.aO)  vbere  and  X - «ra  the  ro  a la  tire  and  reactive  ceapanents  of 
tha  self-lydancs  given  by  the  expression 

Z*  » C -$(***£/ 


( VM^taaihi  the  first  order  Btruve  function).  For  ka  « 0.V0,  the 
raalatlwe  part  1»  ft  » .07769  and  tha  reactive  part  la  ¥„  « 0.5252. 

Figure  1 la  thoa  a graph  of  ft.Aeal  k^/r.aa  a function  of  spacing  kd/zk*. 
for  two  ouch  platono  la  a plane  Infinite  stiff  baffle. 


In  tha  com  of  wore  than  two  pistons,  with  all  oleaeata  equally 
spaced  on  the  periphery  of  a circle  (l.e.,  correspond lx^  to  an  equilat- 
eral triangular  airaaganaat  for  threp  eleneats,  square  arzaagansat  for 
four  elsaeate  and  succeed lagly  higher  order  polygonal  arrangements  for 
■ore  elements),  it  la  dbwloua  that  all  eleneots  here  the  sane  identical 
aw  of  nutual  radiation  lagedsnces,  and,  therefore,  it  is  Intuitively 
clear  (and  rigorously  provable)  that  they  also  have  identical  velocities, 
and,  consequently,  also  Identical  net  radiation  lydaneen.  Za  thin 
of  ayetrlcal  arraaganeat  of  identical  transducers,  Identically  termin- 
ated electrically,  tha  velocities  and  forces  on  each  transducer  face  axe 
equal.  For  this  arrange  neat  In  polygonal  aye  try  the  radiation  Imped- 
ance has  been  calculated  for  J,  b,  5,  6 and  7 elaanato  sad  la  shone  la 
Figures  2 to  6 (ledge Its)  la  the  fern  of  nuaerical  factors  cenvonleat 
for  use  la  treandueer  design. 

#or  ^he  laaaarlcnl  ealculatlcna 
taken  fron  reference  (c)  and  tfa 


, the  half-integral  Bessel  functleas  are 


so.  U50-6*-56 

The  aetasl  calculation  la  node  aa  follows:  t.g.,  for  the  7-radlator 
eooa  (flftn  6)  than  art  three  Independent  dlatnacea,  4t 2*  *13#  and 
(4jj  m Alataaca  between  eleaante  1 and  j)  and  conoofneBtly  00X7  three 
lndopopdoot  antual  Inpadanros  alaea  the  nutual  Impedance  between  elaaente 
1 aad  j la  a function  of  Ay  only.  Bonce,  aa  nay  writ*  for  tba  aat  radi- 
ation IngoAanro  11  of  aagr  ooa  of  tba  elenaata: 

*>  • *.m  *.*  * - a,  « *.-  "**  • *.£'«■  * 

Fron  ®acnetry  d^p  a A,  413  • 1.803  4,  4 xb  • 2.2*5  4.  Ttaa  valuta  of  *J2> 
*13,  *i*  art  tbaa  obtained  aa  a foactloa  of  4 fron  Pleura  1,  aad  a viral 
appropriately  to  obtain  *i« 


Zb  tha  caaa  given  la  Flfurn  7 *»  bora  a clone-packed  baaiaal  ar- 
rmarant  (ooa  alaaaot  la  tba  center  surrounded  by  a lx  otbara)  aad  a aota 
that  tba  eaatar  alaaaat  could  aat  ba  Interchanged  with  any  of  tba  other*, 
aad  baoca  It  would  hare  a velocity  or  forca  (depending  ca  tba  elactrlcal 
tamlaatlon)  dlffarant  fro*  tba  otbara.  Savarthtlaaa,  tba  total  lapedaaee 
la  calcwlatad  for  equal-velocity  trot  Aurora,  fron  which  follows  that  thla 
situation  cannot  bo  achlavod  with  Identical  olssnats  Identically  electric- 
ally ternlaatod.  (It  la  also  to  bo  noted  that  ovan  with  aquel -velocity 
alanaata  tha  radiation  inpadanra  of  tha  eaatar  alaaaat  la  dlffarant  fron 
that  of  tba  enter  elan ante.) 
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